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We asked consecutive Derry residents attending our Rapid 
Access Chest Pain Clinic if they could walk up Shipquay 
Street without expecting the pain that led to their referral.
Fifty-five had no pain and of these, 53 (96.3%) completed a 
satisfactory treadmill test and were discharged. Two patients 
had unsatisfactory treadmills and underwent further tests: 1 
with a positive treadmill underwent coronary angiography 
then stent insertion to right coronary artery and 1 with an 
equivocal test had a satisfactory myocardial perfusion scan.
The negative predictive value of walking up Shipquay Street 
without pain is thus 98% in terms of a final diagnosis of 
obstructive coronary disease. 
We are aware that Derry physicians have asked this question 
for at least 50 years. It is interesting to note that the NICE 
assessment of the nature of chest pain includes onset with 
exertion but if this was adapted to include local landmarks 
such as Shipquay Street perhaps fewer costly investigations 
would be required. 
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FIFTy yEARS OF CARDIAC CAThETERISATION 
IN ThE DIFFERENTIAL DIAGNOSIS OF 
LEFT VENTRICULAR OUTFLOW TRACT 
OBSTRUCTION: ThE BROCKENBROUGh-
BRAUNWALD SIGN.
Editor,
In February 1961, Brockenbrough, Braunwald and Morrow 
described a new haemodynamic test in the differential 
diagnosis of left ventricular outflow tract (LVOT) obstruction, 
based on the haemodynamic profiles of the left ventricle and 
aorta immediately following an extrasystolic beat1.  Despite 
50 years of multiple technological advances, the observation 
retains a place in the discrimination of fixed versus dynamic 
LVOT obstruction.
Fig 1.  Dynamic left ventricular outflow tract (LVOT) obstruction 
(the Brockenbrough-Braunwald sign).  At rest, a small (10mmHg) 
LVOT gradient is present (a) with an aortic pulse pressure of 
110mmHg (b).  Following two extrasystolic beats (VPC) there 
is a marked increase in LVOT gradient to 105mmHg (A) with a 
corresponding fall in pulse pressure to 75mmHg (B).
Fig 2.  Fixed left ventricular outflow tract (LVOT) obstruction 
(In this example, aortic stenosis from the original work of 
Brockenbrough, Braunwald and Morrow (1)).  At rest, the LVOT 
gradient is measured at 80mmHg (a) with a pulse pressure of 
60mmHg (b).  Following an extrasystolic beat (VPC) there is an 
increase in both LVOT gradient (A) and pulse pressure (B) to 
115mmHg and 90mmHg respectively.© The Ulster Medical Society, 2011.
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A 59 year old man, with hypertrophic cardiomyopathy 
was admitted for cardiac catheterisation after recent 
echocardiographic examination had shown a rise in LVOT 
gradient with progression of symptoms.  
Simultaneous left ventricular and aortic pressure tracings 
revealed a classical Brockenbrough-Braunwald sign (figure 
1) in keeping with “dynamic” LVOT obstruction. The sign 
is characterised by an abrupt increase in peak-systolic LVOT 
gradient, coupled with a decrease in aortic pulse pressure, 
immediately after an extrasystolic beat.  It is distinct from 
“fixed” obstruction (e.g. aortic stenosis) where both the aortic 
pulse pressure and LV systolic pressure increase following an 
extrasystolic beat (figure 2).  
Dynamic LVOT obstruction occurs when the ejection orifice 
is narrowed by increased force of LV contraction2.  This can 
occur during catecholaminergic stress, exercise, the use of 
cardiac inotropes and following an extrasystolic beat (post-
extrasystolic potentiation).  In the latter case, the reduced 
effective orifice area leads to a fall in stroke volume and the 
associated fall in aortic pressure. 
Even fifty years after its first description, the physiological 
understanding of dynamic LVOT obstruction is greatly 
enhanced by the original work of Brockenbrough, Braunwald 
and Morrow.
Peter J Scott, 
Niall A Herity
The authors have no conflict of interest
REFERENCES
1.  Brockenbrough E.C., Braunwald E., Morrow A.G.  A hemodynamic 
Technic for the Detection of Hypertrophic Subaortic Stenosis. Circulation 
1961;23:189.
2.  Pollock S.G. Images in clinical medicine.  Pressure tracings in obstructive 
cardiomyopathy. N Eng J Med 1994;221:238